Abstract-This study examined the effects of rotation or translation on the detectability of a dotted target plane embedded in a dotted masking cube. Julesz-type stereograms were generated in real time, using a small laboratory computer. Subjects displayed an excellent ability to compensate for x-y projected density variations produced by changes in the angle of rotation of the target plane so that performance was equal at all rotations. This finding indicates that dot density is being processed in a three-rather than a two-dimensional manner. Translation of a frontoparallel plane from the back of the stereoscopically defined cube to its front produced systematic changes in performance. Performance was best at the central fixation distance and decreased as either crossed or uncrossed disparity increased. Thus, it appears that stereo acuity decreases symmetrically with increases in disparity in either direction.
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New developments (Ross, 1974; Ross and Hogben, 1974; Uttal, Fitzgerald and Eskin, 1975) in the technology of the real-time production of Julesz-type (1971) stereoscopic patterns, using small computer controlled displays, have created opportunities to explore a number of important and interesting threedimensional phenomena. This study considers the effects on stereoscopic performance of rotation or translation of a target consisting of randomly placed dots arranged on a plane surface and embedded in a cubical space defined by other randomly placed masking dots-a stimulus referred to as a "window pane in the snow" by Shipley (1973) . This type of display, briefly exposed, makes it especially easy to maintain fixation at one depth while presenting stereoscopic stimuli at disparities corresponding to other apparent depths. In this manner, we have been able to determine the effects of the magnitude of disparity at various signal-to-noise ratios on the ability to detect tachistoscopically presented stereoscopic targets-a set of functional relationships that is quite difficult to achieve employing any other procedure. Signal-to-noise ratios in this study are defined by the relative number of dots in the target and the cube respectively. The results of this study indicate that Ss display a remarkable ability to compensate for the angle of rotation of a target plane in the cubical space, but exhibit a modest decline in performance as a frontoparallel plane is translated away from the apparent depth corresponding to a zero disparity to apparent depths corresponding to greater crossed or uncrossed disparities. The term "compensation" is used in this context because the projected two-dimensional density of the dots in a ' The research reported in this paper was supported by research grants from the National Science Foundation rotated plane increases with angle of rotation. From earlier studies of two-dimensional pattern detection (Uttal, 1975) , it is known that detectability should increase with twodimensional density; but this turns out not to be the case in this stereoscopic experiment. Since the average three-dimensional density remains constant, the decrease. in density in the third dimension (depth) appaiently compensates for the increase in the projected horizontal-vertical density.
METHOD

Subjects
The Ss used in this study were three students at the University of Michigan. A fixed stipend was paid for a daily I-hr session. All three Ss were tested for stereoscopic vision with both anaglyphs and another computercontrolled stereoscopic task (discrimination of a depth difference between two planes of dots). Though differing somewhat in their performance levels, all three selected Ss demonstrated that they were able to perceive depth in the dichoptic images presented in the course of this experiment, although this was not the case with all students tested for possible participation. Some were able to pass the test that employed anaglyphs but were unable to discriminate between stimuli with varying disparities in the computer-controlled experimental procedure.
Apparatus
The apparent three-dimensional experimental stimuli were generated as a pair of dichoptically presented twodimensional dot patterns on the face of a Tektronix Model 602 cathode ray oscilloscope with a fast fading P-15 phosphor. The disparity of the constituent dots provided strong cues for the perception of patterns that appeared to be distributed in a three-dimensional cube.
The entire experimental procedure, including the generation of these stimuli, the acquisition of responses and data analysis. was under the control of a small computer composed of both digital (a Digital Equipment Corporation PDP+/e) and analog components (Optical Electronics Corporation, Inc. series 6100 operational amplifiers). The hybrid nature of the computer allowed virtually real-time presentation of dot patterns even though exten-
